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Abstract
Purpose  Although the role of illness perception in the clinical course of many physical diseases and certain mental disorders 
has been well described, little is known about illness perception in eating disorders (ED) so far. Therefore, the purpose of this 
study was to extend our understanding of illness perception in different ED diagnostic types and to explore its association 
between clinical, psychopathological, motivational, personality, and food addiction (FA) features.
Methods  The sample consisted of 104 patients with ED [(23 anorexia nervosa (AN), 39 bulimia nervosa (BN), 19 binge 
eating disorder (BED), and 23 other specified feeding and eating disorders (OSFED)]. Illness perception was assessed by 
means of the revised version of the Illness Perception Questionnaire (IPQ-R).
Results  The results supported the association between illness perception and clinical, psychopathological, and personality 
factors. Patients with BN and BED showed greater illness perception than the other types. Improved illness perception was 
positively associated with a longer duration of the disorder and FA. Furthermore, a relevant finding suggests that at least 
half of the patients with ED did not achieve a good level of illness perception until after having the disorder for 20 years on 
average.
Conclusion  Our findings suggest that higher levels of FA and longer duration of the ED are positively and directly associ-
ated with increased illness perception. This may explain the low levels of initial motivation in these patients and their high 
dropout rates in the early stages of treatment.
Level of evidence III  Case-control analytic study.

Keywords  Eating disorders · Food addiction · Illness perception · Insight · Personality

Introduction

Based on the theoretical framework of the Self-Regulation 
Model (SRM) of illness developed by Leventhal, Meyer, 
& Nerenz [1], the concept ‘illness perception’ is defined 
as a dimensional construct that explores the individual’s 
beliefs and representations regarding their illness. Beyond 
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the mere concept of insight (i.e., illness awareness), this 
construct includes perceptions about identity, timeline, 
consequences, control, and cause of illness [2, 3]. Illness 
perception has been associated with the individual’s cogni-
tive and emotional response to the illness as well as with 
coping, social functioning, and emotional distress [4]. To 
assess this complex construct based on the SRM, the Ill-
ness Perception Questionnaire (IPQ) and its revised ver-
sion (IPQ-R) are available [5, 6].

Recent research on illness perception has been con-
ducted in physical conditions such as myocardial infarc-
tion [7], rheumatoid arthritis [8], asthma [9], diabetes [10], 
or inflammatory bowel diseases [11], among others. These 
studies agree that illness perception drives attitudes toward 
it, highlighting that patients who perceive their disease as 
manageable are more likely to actively care for their health 
and, therefore, achieve improved medical, psychosocial, 
and behavioral outcomes [12].

The perception of illness in mental health has also been 
examined [13]. Studies conducted on patients with psy-
chosis show that increased illness perception promotes 
adherence, self-efficacy, and improved clinical outcome 
for these patients [14]. Studies carried out on other psy-
chiatric disorders, such as bipolar disorder [15], obses-
sive–compulsive disorder [16], or mood disorders [17], 
also corroborate the relevance of illness perception in 
treatment adherence.

Regarding eating disorders (ED), little is known about the 
role that illness perception plays. The few studies addressing 
this topic have mainly examined insight. Cognitive rigidity 
seems to contribute to the lack of insight, and the patients 
with the restrictive subtype of anorexia nervosa (AN) pre-
sent poorer insight than those with the binge–purging sub-
type [18]. In addition, although most patients with AN do 
not show changes in insight during treatment, despite clini-
cal and cognitive improvement, increased insight has been 
associated with improvements in the emotional sphere [19]. 
However, it is important to note that the literature on this 
topic is controversial so far. While some studies postulate 
that lack of insight in patients with AN may be associated 
with deficits at the metacognitive level [20], others point 
out that these patients may show a deliberate denial of the 
disorder rather than a lack of illness awareness [18].

Considering specifically the studies on illness percep-
tion, the scarce literature on this topic shows that patients 
perceive their ED as something chronic, distressing, vary-
ing over time, and with negative consequences [13]. Most 
patients with ED are more concerned about the social and 
psychological impact of the disorder than the physical 
consequences [21]. Quiles et al. [22] found that illness 
emotional representation is highly related to emotional 
adjustment (i.e., illness-related emotional distress and 
beliefs may be associated with emotion-focused coping 

strategies which in turn may contribute to poorer adjust-
ment). The same authors further suggested that positive 
perceptions regarding the control and cure of the ED, by 
patients and their relatives, were associated with lower 
levels of comorbid depression and anxiety [23]. In addi-
tion, a positive association between illness perception and 
motivation to recover has been described [21].

However, the literature so far has some limitations. First, 
some clinical variables that are crucial to understand the 
perception of the illness have not been sufficiently addressed 
(i.e., motivation to change, number of previous treatments, 
or severity of the disorder). Second, most studies have 
mainly focused on patients with AN and BN but have not 
sufficiently considered other prevalent ED, such as binge 
eating disorder (BED), other specified feeding or eating dis-
orders (OSFED), and/or food addiction (FA). Regarding the 
latter, although it has not been recognized as a diagnostic 
entity so far, it is postulated as a transdiagnostic construct 
of increased interest for the understanding of certain ED-
related behaviors [24]. In addition, FA has also been asso-
ciated with ED severity and treatment outcome, mainly in 
patients with BED [25].

Thus, this study attempts to address the aforementioned 
gaps in the literature. To the best of our knowledge, this is 
the first study analyzing illness perception in a sample of 
different ED diagnostic types, including FA-related symp-
tomatology, and considering the clinical variables related to 
the course of the disorder. Therefore, the aims of this study 
were fourfold: (1) to examine the association between illness 
perception and clinical characteristics (symptomatological, 
psychopathological, motivational, and personality factors) 
among patients with ED; (2) to analyze differences in ill-
ness perception among the different ED diagnostic types; 
(3) to assess whether illness perception is associated with 
FA-related symptomatology; and (4) to identify the most 
related factors to illness perception.

Methods

Participants

The entire sample consisted of 104 patients with ED [23 AN 
(16 restricting and 7 binge-purging subtypes), 39 BN, 19 
BED, and 23 OSFED]. All patients were diagnosed accord-
ing to DSM-5 criteria [26] by senior clinicians specialized 
in ED. Consistent with the expected gender distribution in 
EDs, over 90% of the sample was female (n = 94 females 
and n = 10 males). Patients were consecutively referred for 
assessment and treatment at the ED Unit of the Department 
of Psychiatry of the Bellvitge University Hospital (Barce-
lona, Spain) between January and November 2019. Patients 
were excluded if they: (a) were under 16 years of age; (b) 
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provided incomplete questionnaires; or (c) had learning dis-
abilities or mental retardation that might affect their under-
standing of the self-reported questionnaires.

Assessment

Sociodemographic and clinical variables were obtained by 
means of a face-to-face, semi-structured interview based on 
the SCID-5 interview [27] and conducted by experienced 
clinical psychologists and psychiatrists. Additionally, a com-
prehensive battery of commonly applied questionnaires in 
the field of EDs was administered.

Revised-Illness Perception Questionnaire (IPQ-R) [6]; 
Spanish validation [28]. Based on Leventhal’s SRM, this 
questionnaire was administered to assess patients’ beliefs 
and representations of their disorder in eight dimensions: 
identity (i.e., to match symptoms to an illness label), time-
line—duration (i.e., whether the illness is perceived as 
acute or chronic in nature), consequences (i.e., the extent 
of perceived consequences of the illness), control (i.e., the 
level of perceived control over the illness), cure (the level of 
perceived control the treatments have over the illness), time-
line—cyclical (i.e., whether the illness is perceived as a sta-
ble or unstable pattern), emotional representation (i.e., nega-
tive emotion attributed as a cause of the illness), and causes 
(i.e., perceived causes of the illness). The identity scale was 
presented first and consisted of 14 commonly experienced 
symptoms (yes/no response format). In the following sec-
tion, the subscales timeline, consequences, control, cure, 
timeline—cyclical, and emotional response were rated on 
a five-point Likert scale (strongly disagree, disagree, nei-
ther agree nor disagree, agree, and strongly agree). Finally, 
the causal dimension was presented as a separate section, 
which used the same five-point Likert scale, and was com-
posed of four components: ED-specified causes (i.e., media 
influence, low self-esteem, peer pressure, to get attention, 
traumatic life events, to impress others, need to be perfect, 
to make fun of the body), risk factors (i.e., altered immunity, 
overwork, hereditary, accident/injury, smoking, and alcohol 
use), psychological causes (i.e., own behavior, emotional 
state, personality, and mental attitude), and external causes 
(chance or bad luck, poor medical care in past, pollution, 
and germen or virus).

Eating Disorders Inventory-2 (EDI-2) [29]; Spanish vali-
dation [30]. This instrument was used to assess different 
ED-related psychopathological characteristics: drive for 
thinness, body dissatisfaction, bulimia, ineffectiveness, per-
fectionism, interpersonal distrust, interoceptive awareness, 
maturity fears, asceticism, impulse regulation, and social 
insecurity. For the current sample, the internal consistency 
(coefficient alpha) was excellent (α = 0.95).

Symptom Checklist-90 Items-Revised (SCL-90-R) [31]; 
Spanish validation [32]. This questionnaire was administered 

to assess general psychopathology: somatization, obses-
sive–compulsive, interpersonal sensitivity, depression, 
anxiety, hostility, phobic anxiety, paranoid ideation, and 
psychoticism. In addition, it assesses three global indices of 
psychological distress: Global Severity Index (GSI), Posi-
tive Symptom Total (PST), and Positive Symptom Distress 
Index (PSDI). The internal consistency was excellent in our 
sample (α = 0.97).

Temperament and Character Inventory-Revised (TCI-R) 
[33]; Spanish validation [34]. This instrument, based on 
Cloninger model of personality, assesses the four tempera-
ment (harm avoidance, novelty seeking, reward dependence, 
and persistence) and the three character (self-directedness, 
cooperativeness, and self-transcendence) dimensions of per-
sonality. Cronbach’s alpha for the current sample was good 
(α = 0.82 for “novelty seeking”) to excellent (α = 0.90 for 
"harm avoidance").

Yale Food addiction Scale 2.0 (YFAS 2.0) [35]; Span-
ish validation [36]. This is a 35-item self-report instrument 
that was designed to assess food addiction (FA) according 
to 11 symptoms based on substance dependence listed in 
the DSM-5 [26] and adapted to the context of food con-
sumption. This scale produces two measurements: (a) a 
continuous symptom count score that reflects the number 
of fulfilled diagnostic criteria (ranging from 0 to 11), and 
(b) a FA threshold based on the number of symptoms (at 
least 2) and self-reported clinically significant impairment 
or distress. This final measurement classifies FA as binary 
(present versus absent). Additionally, based on the revised 
DSM-5 taxonomy, it is possible to establish severity cut-offs: 
mild (2–3 symptoms), moderate (4–5 symptoms), and severe 
(6–11 symptoms). The internal consistency of our sample 
was excellent (α = 0.97).

The motivational stage of change was assessed through 
five visual analog scales: subjective desire for treatment, 
need of treatment; impairment, worry [self], and worry 
[family]. The scales ranged from 0 to 8, with 8 being the 
maximum score indicating worry and motivation for change. 
The scale has been previously described and applied in ED 
patients [37].

Statistical analyses

Statistical analysis was carried out with Stata16 for windows 
[38]. The comparison of the IPQ-R scales between the study 
groups was based on analysis of variance (ANOVA) proce-
dures. To control increase in Type-I error due to multiple 
statistical comparisons, the Finner method was used (this 
is a familywise error rate stepwise procedure that offers a 
more powerful test than the classical Bonferroni correction) 
[39, 40]. In addition, the effect size of the mean compari-
sons was estimated with the standardized Cohen’s d coeffi-
cient (effect size was considered null for |d|< 0.20, low–poor 
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|d|> 0.20, moderate–medium for |d|> 0.50, and large–high 
for |d|> 0.80) [41].

Pearson correlation coefficients (R) estimated the associa-
tion between the IPQ-R scales with the clinical measures 
of the study (age, age of onset, duration of the ED, EDI-2 
scales, FA severity, SCL-90R scales, personality traits (TCI-
R), motivational stage, and number of previous treatments). 
Due to the strong association between the sample size and 
the correlation significance tests (low correlations tend to 
show significant results within large samples, while high 
coefficients tend to show non-significant results within low 
samples), this study only considered mild–moderate correla-
tions for |R|> 0.24 and high–large correlations for |R|> 0.37 
(these thresholds correspond to Cohen’s d values of 0.50 and 
0.80, respectively) [42, 43].

Kaplan–Meier (product-limit) estimators described the 
relationship between the duration of the ED and the prob-
ability of a higher IPQ-R total score [defined as a raw score 
higher than the median (percentile 50) in the study]. This 
procedure is used to estimate the survival function from 
“lifetime” data [44]. In this study, this procedure was used to 
measure the length of time (defined as the duration of the ill-
ness) before the patients registered a high IPQ-R total score.

Path analysis modeled the underlying relationships (direct 
and indirect effects) between the main variables of the study. 
This procedure constitutes a straightforward extension of 
multiple regression modeling, and it is used with the aim of 
estimating the magnitude and significance of hypothesized 
associations into a set of variables including mediational 
links [45]. Path analysis in this study was implemented 
through structural equation modeling (SEM), defining the 
next variables and roles: (a) as predictors, the patients’ sex 
and the duration of the ED; (b) as outcome, the illness per-
ception measures; and (c) and as potential mediators, the 
FA severity level (YFAS-2 total score), the self-directedness 
level, the global psychopathological distress (SCL-90R GSI) 
and the ED severity (EDI-2 total). Based on the multiple 
variables measuring the illness perception in the study, a 
latent variable defined by the IPQ-R scales was defined as 
the outcome (use of latent variables in SEM allows simplify 
the data structure and therefore facilitates a more parsimoni-
ous fitting). All participants of the study were considered for 
the modeling and the maximum-likelihood estimation was 
employed (boxplot and histogram were used to test how data 
met the assumption of normality). Adequate goodness-of-
fit was tested with the root-mean-square error of approxi-
mation (RMSEA < 0.08), Bentler’s Comparative Fit Index 
(CFI > 0.90), the Tucker–Lewis Index (TLI > 0.90), and the 
standardized root-mean-square residual (SRMR < 0.10) [46].

Results

Characteristics of the sample

Most participants were single [n = 78 (75.0%), versus 
n = 16 (15.4%) married and n = 10 divorced (9.6%)], had 
a secondary education level [n = 47 (45.2%), versus n = 38 
with primary (36.5%) and n = 19 with university (18.3%)], 
were unemployed (n = 62, 59.6%), and perceived them-
selves with average to low social position levels (n = 86, 
82.8%). Mean age was 30.9 years (SD = 12.8), mean age of 
ED onset was 18.7 years (SD = 7.7), and the mean duration 
of eating problems was 12.1 years (SD = 11.3).

Table 1 shows the distribution of the sociodemographic 
features, BMI, age, age of onset and duration of the disor-
der within each diagnostic subtype. Differences between 
the groups were found for the BMI. Differences also 
emerged for the patients’ age (youngest mean age among 
AN, and oldest mean age among BED) and the duration 
of the disorder (shortest mean duration for OSFED and 
longest for BED).

Association between clinical profile and illness 
perception scores

Table 2 displays the correlation matrix between the clini-
cal measures of the study with the scores registered in the 
IPQ-R questionnaire. The IPQ-R ‘duration scale’ was the ill-
ness perception dimension with most significant associations 
(i.e., positively correlated with ED severity (measured by 
means of EDI-2 total score), FA, psychopathological state, 
harm avoidance, self-directedness, the perceived intensity 
and impairment related to the ED, and the number of pre-
vious treatments), followed by the consequences and emo-
tional scales (which also achieved relevant positive asso-
ciations with the ED severity level, FA, psychopathological 
state, and motivational scales). The IPQ-R scales with the 
lower number of relevant associations with the clinical state 
were causes—psychological (related to EDI-2 drive for thin-
ness, bulimia, and total score), cure (negatively related with 
interpersonal sensitivity, paranoid ideation, and number of 
previous treatments, and positively related to self-directed-
ness), and causes—ED (positively related to age, duration of 
the ED, FA, somatization, and total number of psychological 
symptoms).

Differences in the IPQ‑R scores between diagnostic 
types and YFAS groups

Table 3 shows the results of the ANOVA comparing the 
mean scores registered in the IPQ-R scales for the different 
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diagnostic types. The normality assumption for these pro-
cedures was assessed by Kolmogorov–Smirnov tests, 
which reported non-significant deviations from normality 
(p > 0.05 for all variables within each diagnostic group). BN 
and BED were characterized with higher reported scores 
in the IPQ-R scale timeline, consequences, and emotional 
representation. These ED types (compared with AN and 
OSFED) reported higher beliefs of longer duration of the 
illness, potential worse affectation of the illness, and higher 
emotional responses related to the illness. The BED type 
also reported a higher mean score in the IPQ-R dimension 
cure (patients within this group showed higher confidence 
levels in the treatment) and causes—risk factor. The BN 
type had a higher mean score in the IPQ-R cyclical scale, 
which indicated that these patients tended to consider the 
progression of their illness may be variable, with alternating 
states of improvement and worsening. OSFED and BED also 
reported higher mean scores in the IPQ-R causes—psycho-
logical scale.

Supplementary Table S1 shows the distribution of all 
causes patients considered may explain their ED. Over-
all, most patients indicated their ED was mainly caused 
by psychological and ED-specified causes rather than by 
external causes. With regards to risk factors, overwork was 
considered the most relevant factor among all ED types, 
while the hereditary factor was more reported by patients 
with BED and AN than by those with BN or OSFED. For 
ED-related and psychological causes, a low self-esteem and 
own behavior were the most frequently reported causes for 
all ED types. While media influence was pointed out as an 
important cause for more than 50% of patients with AN and 
BN, it was barely indicated in BED. The factor to get atten-
tion was more frequently stated in AN and OSFED than in 
BN and BED. Interestingly, patients with AN and OSFED 
were more prone to consider chance/bad luck as a possible 
cause of their ED.

Higher levels of FA were related to higher mean scores 
in the IPQ-R scales (identity, timeline—duration, conse-
quences, timeline—cyclical, emotional representations and 
causes—psychological) (Table 4).

Association between the duration of the ED 
with the IPQ‑R total

Figure 1 contains the Kaplan–Meier function describing the 
relationship between the duration of the ED and the prob-
ability of reporting a higher score in the IPQ-R total scale 
(above percentile 50 estimated in the sample). The X-axis 
represents the duration of the illness, and the Y-axis is one 
minus the cumulative survival function. Dashed lines mark 
the quartiles estimated in this function (Q1 = 8, Q2 = 20, and 
Q3 = 32), which indicated that at 8-year duration of the ill-
ness, 25% of the participants achieved high scores in the N
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IPQ-R total; at 20-year duration, 50% had achieved high 
scores in the IPQ-R total; and at 32-year duration ,75% 
achieved high scores in the IPQ-R total.

Path analysis

Figure 2 contains the path diagram with the standard-
ized coefficients obtained in the SEM. Only significant 
coefficients were retained in the model. Adequate good-
ness-of-fit was achieved: RMSEA = 0.074, CFI = 0.901, 
TLI = 0.906, and SRMR = 0.080. Table 5 contains the 
complete results for the coefficients reported in Fig. 2 
(standard error p-values and 95% confidence interval), 
and Table S2 (supplementary material) the test for direct, 
indirect, and total effects. 

All IPQ-R scales had significant coefficients in the latent 
variable measuring illness perception, with higher scores 

reported for the dimensions timeline—duration and conse-
quences, and lower scores for cure and cyclical. The coef-
ficient signals for the IPQ-R scales within the latent class (all 
positive, except for cure and cyclical) indicated as the level 
in this underlying construct increased, the illness perception 
related to the ED increased as well. Higher scores in the 
FA and duration of illness directly contributed to increas-
ing the likelihood of having a higher illness perception. The 
FA level was also a mediational variable for other indirect 
links: lower self-directedness and longer duration of the ill-
ness were related with higher FA, which next contributed to 
increasing the risk of higher illness perception.

Table 4   Differences of illness 
perception (IPQ-R scales) based 
on the YFAS 2.0 screening 
score

Note. SD standard deviation
* Bold: significant comparison
† Bold: effect size into the range mild–moderate (|d|> 0.50) to high–large (|d|> 0.80)

YFAS-negative
n = 21

YFAS-positive
n = 83

p |d|

Mean SD Mean SD

Identity 6.48 4.59 8.35 3.79 .045* 0.51†

Timeline 9.05 3.73 11.60 2.91 .001* 0.76†

Consequences 9.57 2.54 11.78 2.07 .001* 0.95†

Control 20.29 2.43 20.43 3.33 .849 0.05
Cure 19.33 2.59 19.43 3.53 .903 0.03
Cyclical 8.33 2.61 9.89 2.97 .030* 0.56†

Emotional representations 9.90 2.45 12.75 1.73 .001* 1.34†

Causes—risk 9.71 4.39 10.48 3.48 .394 0.19
Causes—specific 19.48 7.54 22.47 6.14 .060 0.43
Causes—psychological 14.62 4.04 16.61 2.72 .008* 0.58†

Causes—other 6.43 2.52 7.23 2.55 .201 0.32

Fig. 1   Kaplan–Meier func-
tion (n = 104). Note. X-axis: 
duration of the illness (years). 
Y-axis: one minus cumulative 
survival function. Criterion: 
preoccupation score in the high 
level (above percentile 50 in the 
IPQ-R total)
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Fig. 2   Path diagram: standard-
ized coefficients (n = 104). Note. 
Only significant coefficients 
were retained in the model

Table 5   Results for the SEM

Note. Coeff: standardized coefficient. SE standard error. 95%CI 95% confidence interval

Structural Coeff SE z-statistic p 95% CI Coeff

ED severity
YFAS severity 0.2603 0.0617 4.22  < .001 0.1394 0.3812
Sex  – 0.1366 0.0535 – 2.56 .011 –0.2414  – 0.0319
Evolution –0.2354 0.0556 –4.24  < .001 –0.3443  – 0.1266
Self-directedness – 0.6204 0.0515 – 12.05  < .001 – 0.7213  – 0.5195
YFAS severity
Evolution 0.3028 0.0819 3.70  < .001 0.1423 0.4633
Self-directedness – 0.3143 0.0814 – 3.86  < .001 – 0.4739  – 0.1548
SCL-90R GSI
Self-directedness – 0.4392 0.0752 – 5.84  < .001 – 0.5866  – 0.2918
IPQ-R
ED severity 0.4916 0.0933 5.27  < .001 0.3087 0.6745
YFAS severity 0.3667 0.1079 3.40 .001 0.1552 0.5782
Evolution 0.3186 0.0951 3.35 .001 0.1323 0.5050
Measurement
IPQ-identity 0.3602 0.0961 3.75  < .001 0.1718 0.5486
IPQ-duration 0.6920 0.0659 10.51  < .001 0.5629 0.8211
IPQ-consequences 0.6731 0.0704 9.56  < .001 0.5352 0.8111
IPQ-control – 0.1650 0.0605 – 2.73 .003 – 0.2836  – 0.0464
IPQ-cure – 0.1529 0.0579 -2.64 .004 – 0.2663  – 0.0395
IPQ-cyclical 0.2523 0.0991 2.55 .011 0.0580 0.4467
IPQ-emotional 0.5342 0.0909 5.88  < .001 0.3560 0.7123
IPQ-causes. risk 0.3815 0.0978 3.90  < .001 0.1897 0.5732
IPQ-causes. specific 0.4296 0.0892 4.82  < .001 0.2548 0.6044
IPQ-causes. psychology 0.2954 0.1007 2.93 .003 0.0979 0.4928
IPQ-causes. other 0.3544 0.0943 3.76  < .001 0.1696 0.5392
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Discussion

The present study attempted to provide a better under-
standing regarding illness perception in patients with ED. 
To that purpose, we analyzed the relationships between 
illness perception and ED symptomatology, general psy-
chopathology, motivation, personality traits, and FA symp-
tomatology among patients with different ED diagnostic 
types. Findings from this study might provide a frame-
work for understanding patient attitudes surrounding ED 
and adherence to treatment. Thus, the findings could have 
important clinical and research implications.

As expected, our first main finding revealed an asso-
ciation between illness perception and both ED severity 
and general psychopathology (measured by means of the 
EDI-2 and SCL-90R total scores, respectively) in patients 
with ED. Our results showed that patients with more ED 
symptoms were also those who perceived their disorder as 
more chronic, with more negative consequences, cyclical, 
and more emotionally represented. Likewise, increased 
general psychopathology was related to perceived chronic-
ity, emotional representations, and representations about 
the nature of the illness. Patients with greater somatiza-
tion, interpersonal sensitivity, and depressive symptoms 
were more likely to have a negative view of the disorder 
and, therefore, to be concerned about the severity and 
impact of the disorder on their general functioning. In 
contrast to a prior study [23], our results were not able to 
confirm an association between positive perceptions about 
the control and cure of the disorder and lower levels of 
depression and anxiety. However, our findings are in line 
with others suggesting that perceived emotional represen-
tations are associated with anxiety level, depression, and 
psychological distress [4, 22].

Not surprisingly, and consistent with prior literature 
[21], we found an association between illness perception 
and motivation for treatment. Perception of negative conse-
quences and emotional distress were the main factors posi-
tively associated with motivation for change (i.e., the greater 
negative consequences and emotional distress perceived, the 
greater the motivation for change). These results are in line 
with a previous study [13] showing that high scores on the 
IPQ-R emotional consequences scale led to a motivational 
state of contemplation, which suggests that emotional dis-
tress might be a strong motivating factor influencing change. 
In addition, our results also revealed that patients who rec-
ognized the identity (labeling) and chronicity of their dis-
order, as well as the lack of control over it, were those who 
perceived the greatest impairment from the disorder and the 
desire for treatment. Therefore, these findings support the 
need for psychoeducation and motivational enhancement 
therapy interventions in these patients.

Regarding personality, self-directedness was the trait 
best associated with illness perception, with the highest-
scoring patients having the greatest subjective perception 
of control and cure of their ED, and the lowest-scoring 
patients perceiving their disorder as more chronic, varying 
over time, and with negative consequences. These results 
support the use of targeting interventions for promoting 
the ability to set goals and strategies to achieve them suc-
cessfully (i.e., self-directedness), which would foster the 
locus of internal control, decision-making, and an active 
role in one’s healthcare and adherence [47].

Considering ED types, our results support a prior study 
suggesting patients with BN perceived their disorder as 
more cyclical than patients with AN, and this may be due 
to the former having a more cyclical nature of ED symp-
tomatology (restriction–binge–purging), in contrast to a 
more consistent restrictive symptomatology in AN [22]. 
We also found that patients with BN or BED had perceived 
longer duration of ED, more serious consequences, and 
greater emotional representation in comparison with AN 
or OSFED. Although these results are inconsistent with a 
prior study [22] that was not able to find differences, our 
results are in line with others suggesting that patients with 
OSFED and AN might have a less realistic perception of 
their disorder and a lack of insight, as suggested by other 
authors [48, 49]. This may be due to the fact that, at a 
pre-contemplative motivational stage, they perceive their 
disorder as beneficial to their beauty goals [20]. Likewise, 
Konstantakopoulos et al. [18] postulated that patients with 
OSFED or AN may show a deliberate denial of the dis-
order rather than a lack of insight or illness perception. 
Other alternative hypotheses could also go beyond mere 
denial of the ED, suggesting that patients might actually 
use dissociation as a defense mechanism (i.e., they may 
rationally understand that they suffer an ED but emotion-
ally not be able to recognize it), which, in turn, may act as 
a maintenance factor of the disorder.

In addition, our results are in line with a prior study [4] 
pointing out that ED patients tend to attribute their disor-
der to psychological factors (such as emotional state, own 
behavior, low self-esteem, and mental attitudes) rather than 
external causes. Although mass media influence is consid-
ered a well-recognized risk factor for ED [50, 51], our results 
revealed that this was applicable for AN and BN but not for 
BED. This finding is especially relevant for the design of 
prevention programs that not only take into account AN and 
BN, as they do currently, but also address other EDs such 
as BED or OSFED. However, the study reveals that almost 
50% of patients with AN considered chance/bad luck as a 
possible cause of their ED, whereas none with BED consid-
ered it. This finding supports the idea previously introduced 
about the need to address the locus of internal control in 
interventions with ED, specifically with AN.
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In terms of FA-related symptoms, the patients with posi-
tive scores on the YFAS 2.0 were more likely to assume the 
label and symptoms of their ED and perceive it as chronic, 
cyclical, with negative consequences, and emotional repre-
sentations. These results suggest patients who experience 
greater compulsivity and loss of control with food intake are 
those who report the greatest functional impairment in phys-
ical, personal, and/or social domains of their lives; therefore, 
they show the greatest perception of negative consequences 
of their illness. This is in line with a previous study that 
found FA as an indicator of ED severity [25].

Finally, another emergent finding was that improved ill-
ness perception was best explained by a longer duration of 
the disorder and the presence of FA-related symptoms. The 
fact that a longer duration of the disorder is associated with 
higher illness perception may explain the low levels of moti-
vation at the beginning of treatment and, consequently, the 
high rates of early drop-outs. In addition, FA-related symp-
toms also played a mediational role for other indirect links. 
As such, low self-directedness and longer duration of the 
disorder were related to higher FA, which in turn contrib-
uted to increase the illness perception. However, contrary to 
expectation, the ED severity and the high general psychopa-
thology did not directly contribute to the illness perception. 
Furthermore, the findings revealed that at least half of the 
patients with ED did not achieve an adequate level of ill-
ness perception until after having the disorder for 20 years 
on average, underlining the relevance of implementing and 
evaluating interventions aimed at increasing motivation and 
illness perceptions and representations from an early stage 
of the disorder.

Limitations and strengths

The present study should be considered within the context of 
several limitations. First, the small sample size of males did 
not allow meaningful comparisons in terms of sex or gen-
der. However, it was representative of the usual sex propor-
tion found in clinical practice. Second, the use of a clinical 
sample may alter the representativity of the results, given 
that a great percentage of individuals with ED and low ill-
ness perception may not seek treatment; therefore, they are 
not represented in the sample. Future research could benefit 
from studying illness perception in ED in a community sam-
ple in order to overcome this bias. Third, the sample size, 
after splitting the total group into diagnostic categories, is 
quite small. Therefore, the results should be interpreted cau-
tiously. Finally, the cross-sectional design does not allow 
us to draw conclusions regarding the association between 
illness perception and treatment adherence, drop-outs, and 
outcome in patients with ED.

Notwithstanding these limitations, the study also has 
several strengths that should be noted. As far as we know, 

this is the first study assessing illness perceptions in dif-
ferent ED types and their association with several clinical, 
motivational, and personality characteristics. In addition, 
and to the best of the authors’ knowledge, this is the first 
study examining the association between illness perception 
and FA. The findings derived from this study might improve 
our ability to identify the factors that are best associated 
with illness perception and, thereby, aid in tailoring the best 
treatment targets.

Conclusions

In conclusion, our findings confirm that greater ED sever-
ity and psychopathology were associated with a higher per-
ceived chronicity and emotional distress. Higher scores on 
self-directedness were associated with greater perceptions 
of control and cure of the disorder. In general, patients with 
ED tended to attribute their disorder to psychological fac-
tors rather than external causes, although, intriguingly, we 
also found that almost 50% of patients with AN considered 
"chance/bad luck" as a possible trigger of their disorder. 
Patients with BN and BED seemed to have a more realistic 
subjective perception of their disorder than AN or OSFED. 
Additionally, those patients with FA-related symptoms per-
ceived more negative consequences of the ED. Higher levels 
of FA and longer duration of the ED were directly associ-
ated with increased illness perception. Furthermore, another 
main finding suggests that at least half of the patients with 
ED did not achieve a good level of illness perception until 
after having the disorder for 20 years on average. In short, 
illness perception constitutes a valuable framework towards 
understanding patients’ attitudes about their ED and is a 
promising approach to promote treatment adherence with 
relevant clinical and research implications.

Considering all the aforementioned factors, further 
research should be conducted to complement our results, 
mainly including a larger sample of different ED diagno-
ses and males and applying longitudinal designs to analyze 
whether illness perception is directly related to the response 
to treatment or could be influenced by malnutrition states. 
This research may provide further evidence of the need for 
treatments aimed at increasing illness perception as a step 
towards individualized psychotherapy.

What is already known on this subject?

Although the role that illness perception plays in the main-
tenance and treatment adherence of other mental disorders 
and physical conditions is well known, little studies have 
explored and assessed this factor in ED. Furthermore, 
no study to date have explored the relationship between 
illness perception and ED symptomatology, general 
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psychopathology, motivation, personality traits, and FA-
related symptomatology among patients with different ED 
diagnostic types.

What your study adds?

Findings from this study might provide a framework for 
understanding patient attitudes surrounding ED and adher-
ence to treatment. Thus, the findings may have important 
clinical and research implications.

Funding  We thank CERCA Programme/Generalitat de Catalunya 
for institutional support. This research was supported by Instituto de 
Salud Carlos III (ISCIII; grant number: PI17/01167), by Ministerio 
de Economía y Competitividad (grant number: PSI2015‐68701‐R), 
by Delegación del Gobierno para el Plan Nacional sobre Drogas 
(2017I067), by Ministerio de Sanidad, Servicios Sociales e Igual-
dad (grant number: PR338/17), by PERIS (Generalitat de Catalu-
nya, SLT006/17/00246), and co-funded by FEDER funds/European 
Regional Development Fund (ERDF), a way to build Europe. CIBER-
obn is an initiative of ISCIII.

Compliance with ethical standards 

Conflict of interest  Authors do not have conflicts of interest to declare.

Ethics approval  In accordance with the Declaration of Helsinki, the 
present study was approved by the Ethics Committee of our institu-
tion [The Clinical Research Ethics Committee (CEIC) of Bellvitge 
University Hospital].

Consent to participate  All participants provided signed informed con-
sent.

References

	 1.	 Leventhal H, Meyer D, Nerenz D (1980) The Common-Sense 
Representation of Illness Danger. In: Rachman S (ed) Contribu-
tions to Medical Psychology, 2nd edn. Pergamon Press, Oxford, 
Oxford

	 2.	 Broadbent E (2010) Illness perceptions and health: innovations 
and clinical applications. Soc Personal Psychol Compass 4:256–
266. https​://doi.org/10.1111/j.1751-9004.2010.00260​.x

	 3.	 Petrie KJ, Weinman J (2006) Why illness perceptions matter. Clin 
Med 6:536–539. https​://doi.org/10.7861/clinm​edici​ne.6-6-536

	 4.	 DeJong H, Hillcoat J, Perkins S et al (2012) Illness perception 
in bulimia nervosa. J Health Psychol 17:399–408. https​://doi.
org/10.1177/13591​05311​41687​4

	 5.	 Weinman J, Petrie KJ, Moss-morris R, Horne R (1996) The illness 
perception questionnaire: A new method for assessing the cogni-
tive representation of illness. Psychol Health 11:431–445. https​
://doi.org/10.1080/08870​44960​84002​70

	 6.	 Moss-Morris R, Weinman J, Petrie K et al (2002) The revised ill-
ness perception questionnaire (IPQ-R). Psychol Health 17:1–16. 
https​://doi.org/10.1080/08870​44029​00014​94

	 7.	 Princip M, Gattlen C, Meister-Langraf RE et al (2018) The role 
of illness perception and its association with posttraumatic stress 

at 3 months following acute myocardial infarction. Front Psychol 
9:941. https​://doi.org/10.3389/fpsyg​.2018.00941​

	 8.	 Berner C, Erlacher L, Fenzl KH, Dorner TE (2018) A cross-sec-
tional study on self-reported physical and mental health-related 
quality of life in rheumatoid arthritis and the role of illness percep-
tion. Health Qual Life Outcomes 16:238. https​://doi.org/10.1186/
s1295​5-018-1064-y

	 9.	 Heyduck-Weides K, Bengel J, Farin E, Glattacker M (2019) 
Measuring illness perceptions in the family context: psycho-
metric properties of the IPQ-R adapted for adolescent–caregiver 
dyads. Psychol Health 34:1–23. https​://doi.org/10.1080/08870​
446.2018.14948​30

	10.	 Dimova E, Ward A, Swanson V, Evans J (2019) Patients’ illness 
perceptions of type 2 diabetes: a scoping review. Curr Diabetes 
Rev 15:15–30. https​://doi.org/10.2174/15733​99814​66617​12272​
14845​

	11.	 Vegni E, Gilardi D, Bonovas S et al (2019) Illness perception in 
inflammatory bowel disease patients is different between patients 
with active disease or in remission: a prospective cohort study. J 
Crohns Colitis 13:417–423. https​://doi.org/10.1093/ecco-jcc/jjy18​
3

	12.	 Rivera E, Corte C, DeVon HA et al (2020) A systematic review 
of illness representation clusters in chronic conditions. Res Nurs 
Health 43:241–254. https​://doi.org/10.1002/nur.22013​

	13.	 Baines T, Wittkowski A (2013) A systematic review of the litera-
ture exploring illness perceptions in mental health utilising the 
self-regulation model. J Clin Psychol Med Settings 20:263–274. 
https​://doi.org/10.1007/s1088​0-012-9337-9

	14.	 Gómez-de-Regil L (2015) Insight and illness perception in Mexi-
can patients with psychosis. Schizophr Res Cogn 2:33–38. https​
://doi.org/10.1016/j.scog.2015.01.002

	15.	 Averous P, Charbonnier E, Lagouanelle-Simeoni M et  al 
(2018) Illness perceptions and adherence in bipolar disorder: an 
exploratory study. Compr Psychiatry 80:109–115. https​://doi.
org/10.1016/J.COMPP​SYCH.2017.10.003

	16.	 Pedley R, Berry K, Bee P et al (2019) Testing the psychomet-
ric properties of the illness perceptions questionnaire for OCD 
(IPQ-O). BMC Psychiatry 19:217. https​://doi.org/10.1186/S1288​
8-019-2195-3

	17.	 Munson MR, Floersch JE, Townsend L (2009) Attitudes toward 
mental health services and illness perceptions among adolescents 
with mood disorders. Child Adolesc Soc Work J 26:447–466. 
https​://doi.org/10.1007/s1056​0-009-0174-0

	18.	 Konstantakopoulos G, Tchanturia K, Surguladze SA, David AS 
(2011) Insight in eating disorders: clinical and cognitive corre-
lates. Psychol Med 41:1951–1961. https​://doi.org/10.1017/S0033​
29171​00025​39

	19.	 Gorwood P, Duriez P, Lengvenyte A et al (2019) Clinical insight 
in anorexia nervosa: associated and predictive factors. Psychiatry 
Res 281:112561. https​://doi.org/10.1016/j.psych​res.2019.11256​1

	20.	 Arbel R, Koren D, Klein E, Latzer Y (2013) The neurocognitive 
basis of insight into illness in anorexia nervosa: a pilot metacogni-
tive study. Psychiatry Res 209:604–610. https​://doi.org/10.1016/j.
psych​res.2013.01.009

	21.	 Dovydaitiene M, Maslauskiene I (2013) Illness perception and 
motivation to recover in eating disorders. Procedia - Soc Behav Sci 
84:1217–1220. https​://doi.org/10.1016/J.SBSPR​O.2013.06.731

	22.	 Quiles Y, Terol MC, Romero C, Pagán G (2007) Illness perception 
in eating disorders and psychosocial adaptation. Eur Eat Disord 
Rev 15:373–384. https​://doi.org/10.1002/erv.793

	23.	 Quiles Y, Weinman J, Terol MC, Beléndez M (2009) The dis-
similarity between patients’ and relatives’ perception of eating 
disorders and its relation to patient adjustment. J Health Psychol 
14:306–312. https​://doi.org/10.1177/13591​05308​10021​5

https://doi.org/10.1111/j.1751-9004.2010.00260.x
https://doi.org/10.7861/clinmedicine.6-6-536
https://doi.org/10.1177/1359105311416874
https://doi.org/10.1177/1359105311416874
https://doi.org/10.1080/08870449608400270
https://doi.org/10.1080/08870449608400270
https://doi.org/10.1080/08870440290001494
https://doi.org/10.3389/fpsyg.2018.00941
https://doi.org/10.1186/s12955-018-1064-y
https://doi.org/10.1186/s12955-018-1064-y
https://doi.org/10.1080/08870446.2018.1494830
https://doi.org/10.1080/08870446.2018.1494830
https://doi.org/10.2174/1573399814666171227214845
https://doi.org/10.2174/1573399814666171227214845
https://doi.org/10.1093/ecco-jcc/jjy183
https://doi.org/10.1093/ecco-jcc/jjy183
https://doi.org/10.1002/nur.22013
https://doi.org/10.1007/s10880-012-9337-9
https://doi.org/10.1016/j.scog.2015.01.002
https://doi.org/10.1016/j.scog.2015.01.002
https://doi.org/10.1016/J.COMPPSYCH.2017.10.003
https://doi.org/10.1016/J.COMPPSYCH.2017.10.003
https://doi.org/10.1186/S12888-019-2195-3
https://doi.org/10.1186/S12888-019-2195-3
https://doi.org/10.1007/s10560-009-0174-0
https://doi.org/10.1017/S0033291710002539
https://doi.org/10.1017/S0033291710002539
https://doi.org/10.1016/j.psychres.2019.112561
https://doi.org/10.1016/j.psychres.2013.01.009
https://doi.org/10.1016/j.psychres.2013.01.009
https://doi.org/10.1016/J.SBSPRO.2013.06.731
https://doi.org/10.1002/erv.793
https://doi.org/10.1177/1359105308100215


2300	 Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2021) 26:2287–2300

1 3

	24.	 Fernandez-Aranda F, Karwautz A, Treasure J (2018) Food addic-
tion: a transdiagnostic construct of increasing interest. Eur Eat 
Disord Rev 26:536–540. https​://doi.org/10.1002/ERV.2645

	25.	 Romero X, Agüera Z, Granero R et al (2019) Is food addiction a 
predictor of treatment outcome among patients with eating dis-
order? Eur Eat Disord Rev 27:700–711. https​://doi.org/10.1002/
ERV.2705

	26.	 American Psychiatric Association (2013) Diagnostic and statisti-
cal manual of mental disorders: DSM-5, 5th edn. American psy-
chiatric association, Washington, DC

	27.	 First M, Williams J, Karg R, Spitzer R (2015) Structured clini-
cal interview for DSM-5—Research version (SCID-5 for DSM-5, 
research version; SCID-5-RV). American psychiatric association, 
Arlington, VA

	28.	 Quiles Y, Terol MC, Tirado S, Beléndez M (2007) Estructura 
factorial de la versión española del “cuestionario de percepción 
de enfermedad revisado” (IPQ-R) en pacientes con un trastorno 
del comportamiento alimentario y sus familiares. Cuad Med 
psicosomática y Psiquiatr enlace 82:9–22

	29.	 Garner D (1991) Eating Disorder Inventory-2. Psychological 
assessment resources, Odessa

	30.	 Garner D (1998) Inventario de Trastornos de la Conducta Alimen-
taria (EDI-2). TEA ediciones, Madrid

	31.	 Derogatis LR (1990) SCL-90-R. Administration, scoring and pro-
cedures manual. Clinical Psychometric Research, Baltimore

	32.	 Derogatis LR (2002) SCL-90-R. Cuestionario de 90 síntomas-
Manual. TEA Editorial, Madrid

	33.	 Cloninger CR (1999) The temperament and character inventory-
revised. Washington University, St Louis, MO, Center for Psycho-
biology of Personality

	34.	 Gutiérrez-Zotes JA, Bayón C, Montserrat C et al (2004) Tem-
perament and character inventory-revised (TCI-R). standardiza-
tion and normative data in a general population sample. Actas 
Españolas Psiquiatr 32:8–15

	35.	 Gearhardt AN, Corbin WR, Brownell KD (2016) Development of 
the yale food addiction scale version 2.0. Psychol Addict Behav 
30:113–121. https​://doi.org/10.1037/adb00​00136​

	36.	 Granero R, Jiménez-Murcia S, Gerhardt AN et al (2018) Valida-
tion of the spanish version of the yale food addiction scale 20 
(YFAS 20) and clinical correlates in a sample of eating disorder, 
gambling disorder, and healthy control participants. Front Psy-
chiatry. https​://doi.org/10.3389/fpsyt​.2018.00208​

	37.	 Casanovas C, Fernández-Aranda F, Granero R et al (2007) Moti-
vation to change in eating disorders: clinical and therapeutic 
implications. Eur Eat Disord Rev 15:449–456

	38.	 Stata-Corp. (2019) Stata Statistical Software: Release 16
	39.	 Finner H (1993) On a monotonicity problem in step-down multiple 

test procedures. J Am Stat Assoc. https​://doi.org/10.1080/01621​
459.1993.10476​358

	40.	 Finner H, Roters M (2001) On the false discovery rate and 
expected type I errors. Biometrical J 43:985. https​://doi.
org/10.1002/1521-4036(20011​2)43:8%3c985​::AID-BIMJ9​
85%3e3.0.CO;2-4

	41.	 Kelley K, Preacher K (2012) On effect size. Psychol Methods 
17:137–152. https​://doi.org/10.1037/a0028​086

	42.	 Cohen J (1988) Statistical power analysis for the behavioral sci-
ences, 2nd edn. Lawrence Earlbaum Associates, Hillsdale, NJ

	43.	 Rosnow R, Rosenthal R (1996) Computing contrasts, effect sizes, 
and counternulls on other people’s published data: general proce-
dures for research consumers. Psychol Methods 1:331–340. https​
://doi.org/10.1037/1082-989X.1.4.331

	44.	 Singer J, Willett J (2003) Applied longitudinal data analysis: mod-
eling change and event occurrence. Oxford University Press, New 
York, NY

	45.	 Kline RB (2010) Principles and practice of structural equation 
modeling, 3rd edn. The Guilford Press, New York, NY

	46.	 Barrett P (2007) Structural equation modelling: Adjudging 
model fit. Pers Individ Dif 42:815–824. https​://doi.org/10.1016/j.
paid.2006.09.018

	47.	 Steele AL, Bergin J, Wade TD (2011) Self-efficacy as a robust 
predictor of outcome in guided self-help treatment for broadly 
defined bulimia nervosa. Int J Eat Disord 44:389–396. https​://doi.
org/10.1002/eat.20830​

	48.	 Arbel R, Latzer Y, Koren D (2014) Revisiting poor insight into 
illness in anorexia nervosa: true unawareness or conscious disa-
greement? J Psychiatr Pract 20:85–93. https​://doi.org/10.1097/01.
pra.00004​45243​.00683​.30

	49.	 Riesco N, Agüera Z, Granero R et al (2018) Other specified feed-
ing or eating disorders (OSFED): Clinical heterogeneity and cog-
nitive-behavioral therapy outcome. Eur Psychiatry 54:109–116. 
https​://doi.org/10.1016/j.eurps​y.2018.08.001

	50.	 Uchôa FNM, Uchôa NM, da Daniele TM, C, et al (2019) Influence 
of the mass media and body dissatisfaction on the risk in adoles-
cents of developing eating disorders. Int J Environ Res Public 
Health 16:1508. https​://doi.org/10.3390/ijerp​h1609​1508

	51.	 Izydorczyk B, Sitnik-Warchulska K, Lizińczyk S, Lipowska M 
(2020) Socio-cultural standards promoted by the mass media as 
predictors of restrictive and bulimic behavior. Front psychiatry 
11:506. https​://doi.org/10.3389/fpsyt​.2020.00506​

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1002/ERV.2645
https://doi.org/10.1002/ERV.2705
https://doi.org/10.1002/ERV.2705
https://doi.org/10.1037/adb0000136
https://doi.org/10.3389/fpsyt.2018.00208
https://doi.org/10.1080/01621459.1993.10476358
https://doi.org/10.1080/01621459.1993.10476358
https://doi.org/10.1002/1521-4036(200112)43:8%3c985::AID-BIMJ985%3e3.0.CO;2-4
https://doi.org/10.1002/1521-4036(200112)43:8%3c985::AID-BIMJ985%3e3.0.CO;2-4
https://doi.org/10.1002/1521-4036(200112)43:8%3c985::AID-BIMJ985%3e3.0.CO;2-4
https://doi.org/10.1037/a0028086
https://doi.org/10.1037/1082-989X.1.4.331
https://doi.org/10.1037/1082-989X.1.4.331
https://doi.org/10.1016/j.paid.2006.09.018
https://doi.org/10.1016/j.paid.2006.09.018
https://doi.org/10.1002/eat.20830
https://doi.org/10.1002/eat.20830
https://doi.org/10.1097/01.pra.0000445243.00683.30
https://doi.org/10.1097/01.pra.0000445243.00683.30
https://doi.org/10.1016/j.eurpsy.2018.08.001
https://doi.org/10.3390/ijerph16091508
https://doi.org/10.3389/fpsyt.2020.00506

	Illness perception in patients with eating disorders: clinical, personality, and food addiction correlates
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 
	Level of evidence III 

	Introduction
	Methods
	Participants
	Assessment
	Statistical analyses

	Results
	Characteristics of the sample
	Association between clinical profile and illness perception scores
	Differences in the IPQ-R scores between diagnostic types and YFAS groups
	Association between the duration of the ED with the IPQ-R total
	Path analysis

	Discussion
	Limitations and strengths

	Conclusions
	What is already known on this subject?
	What your study adds?

	References




